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[57] ABSTRACT 

A character registered in a user's dictionary by a user is 
outputted prior to other character in a character recognition 
process. To realize this operation, the character recognition 
apparatus comprises a user's dictionary (105) and a basic 
dictionary (103), and a user's unique handwritten character 
is registered in the user's dictionary (105). In addition, a 
priority order associated with the handwritten character is 
simultaneously designated to a priority designation section 
(109) and stored in a priority storing section (108). When 
character recognition operation is performed, the basic dic- 
tionary (103) and the user's dictionary (105) are utilized; 
and the recognition result from the basic dictionary and the 
recognition result from the user's dictionary are adjusted at 
a result adjusting section (107), by utilizing the priority 
obtained from the priority storing section (108). Those 
characters registered in the user's dictionary (105) are 
outputted prior to other characters in a subsequent recogni- 
tion operation. 

31 Claims, 10 Drawing Sheets 



101 



102 



104 



CHARACTEH INPUT 
SECTION 






BASIC RECOGNITION 
SECTION 






REGISTERED 
RECOGNmi 


CHARACTER 
DN SECTION 



107 



110 



RESULT ADJUSTING 
SECTION 



RESULT OUTPUTTING 
SECTION 



BASIC 
DICTIONARY 



USER'S DICTIONARY 



HANDWRITING 
REGISTERING SECTION 



PRIORITY STORING 
SECTION 



PRIORITY DESIGNATION 
SECTION 



103 



105 



106 



108 



109 



11/15/2001, EAST Version: 1.02.0008 



U.S. Patent 



Mar. 7, 2000 



Sheet 1 of 10 



6,035,062 



FIG. 1 



101 



102 



104 



107 



110 



CHARACTER INPUT 
SECTION 



BASIC RECOGNITION 
SECTION 



REGISTERED CHARACTER 
RECOGNITION SECTION 



RESULT ADJUSTING 
SECTION 



RESULT OUTPUTTING 
SECTION 



BASIC 
DICTIONARY 



USER'S DICTIONARY 



HANDWRITING 
REGISTERING SECTION 



PRIORITY STORING 
SECTION 



PRIORITY DESIGNATION 
SECTION 



103 



105 



106 



108 



109 



11/15/2001, EAST Version: 1.02.0008 




11/15/2001, EAST Version: 1.02.0008 



U.S. Patent 



Mar. 7, 2000 



Sheet 3 of 10 



6,035,062 



C 



STEPS OF REGISTRATION 



INPUT HANDWRITING AND 
DESIGNATE CHARACTER CODE 



RECOGNIZE INPUTTED 
HANDWRITING 



JUDGE RECOGNITION SCORE 



FIG. 3 



301 



302 



303 




11/15/2001, EAST Version: 1.02.0008 



U.S. Patent Mar. 7, 2000 Sheet 4 of 10 6,035,062 

FIG. 4 



REGISTRATION DISPLAY 



401 




CHARACTER 
CODE xxx 




402 



FIG. 5 



CHARACTER 
CODE 


RECOGNITION 
OPERATION VALUE 


0x2122 


80 


0x2123 


60 


0x2124 


40 



11/15/2001, EAST Version: 1.02.0008 



U.S. Patent 



Mar. 7, 2000 Sheet 5 of 10 



6,035 




11/15/2001, EAST Version: 1.02.0008 



U.S. Patent 



Mar. 7, 2000 



Sheet 6 of 10 



6,035,062 



FIG. 7 



CHARACTER CODE 
HANDWRITING DATA 



PRIORITY DATA 
CHARACTER CODE 
HANDWRITING DATA 



PRIORITY DATA 




11/15/2001, EAST Version: 1.02.0008 



U.S. Patent 



Mar. 7, 2000 



Sheet 7 of 10 



6,035,062 



FIG. 8 




CHARACTER CANDIDATES 



GENERATE RECOGNIZED 
CHARACTER CANDIDATE 



LOOK AT FIRST CHARACTER 
CANDIDATE IN RECOGNITION RESULT 
FROM USER'S DICTIONARY 




PRIORITY PROCESS? 

NORMAL 



c 



FINAL OUTPUT 



END 



3 



803 



804 

OBLIGATORY 



805 



PRIO 
THECHARACT 


RITIZE 

ER CANDIDATE 






REARRANGE PRIORITY ORDER 



806 



807 



11/15/2001, EAST Version: 1.02.0008 



U.S. Patent 



Mar. 7, 2000 



Sheet 8 of 10 



6,035,062 



901 



FIG. 9 

902 



PRIORITY 


CHARACTER 
CANDIDATE 


OPERATION 
VALUE 


1 


P 


99 


2 


P 


90 


3 


Q 


72 


4 


F 


62 



PRIORITY 


CHARACTER 
CANDIDATE 


OPERATION 
VALUE 


PROCESS 
TYPE 


1 


P 


98 


A 


2 


0 


83 


B 



RECOGNITION RESULT 
USING USER'S DICTIONARY 



RECOGNITION RESULT 
USING BASIC DICTIONARY 



MERGE 



903 



PRIORITY 


CHARACTER 
CANDIDATE 


OPERATION 
VALUE 


PROCESS 
TYPE 


1 


P 


99 




2 


P 


98 


A 


3 


P 


90 




4 


0 


83 


B 


5 


Q 


72 




6 


F 


62 





11/15/2001, 



EAST Version: 1.02.0008 



U.S. Patent 



Mar. 7, 2000 



Sheet 9 of 10 



CM 
O 



o 
o 



>- 

_i DC 
< P 

g | 

2 CQ 

o 



CO 

S2 

CO 



g 

CO 
LU 
Q 

I- 
LU 
CO 

CC 
LU 
h- 
O 
< 
DC 

< 
I 
O 



< 

CD 




I 

o 

Z] 

CD 

O 



o 
o 



o 



LU 
Q 

o 

ii 

S8 




o 
o 

>: o 

II 

_j i— 

CO ZD 

oo 



CO 

o 

CO 



< 



0 0 0 



11/15/2001, EAST Version: 1.02.0008 



U.S. Patent 



Mar. 7, 2000 Sheet 10 of 10 6,035,062 

FIG. 11 



GENERATE RECOGNIZED 
CHARACTER CANDIDATE 



ANY 

RECOGNITION RESULT OF^ 
RECOGNITION PROCESS USING 
USER'S DICTIONARY 



1101 



YES 



MERGE BOTH THE RECOGNIZED 
CHARACTER CANDIDATES 



1102 



SEARCH FOR CHARACTER CODE OF 
FIRST CHARACTER CANDIDATE OF 

THE RECOGNITION RESULT IN 
MERGED CHARACTER CANDIDATES 



OBTAIN CHARACTER SET BY 
SEARCHING CHARACTER SET TABLE 



1103 



1104 



DETERMINE PROCESS BY REFERRING 
TO PRIORITY DESCRIPTION FILE 




PRIORITY PROCESS? 

NORMAL 



c 



FINAL OUTPUT 



END 



1105 



OBLIGATORY 



1107 



PRIO 

THE CHARACT 


RITIZE 

ER CANDIDATE 




y '1108 


REARRANGE PRIORITY ORDER 



1109 



11/15/2001, EAST Version: 1.02.0008 



6,035,062 

1 2 

CHARACTER RECOGNITION METHOD character recognition apparatus which is capable of output- 

AND APPARATUS ting a character registered in the user's dictionary prior to 

BACKGROUND OF THE INVENTION other characters in a subsequent character recognition 

operation, thereby providing a satisfactory character recog- 
Present invention relates to a character recognition 5 n ^ on apparatus 
method and apparatus for recognizing an inputted handwrit- , ... L . . , 
ten character by registering a user's unique handwriting and * order l t ° altam ih * above ob J ectlve > ^ P res f ent mven " 
associated characteTcode in a dictionary and utilizing the Uon a char * cter *PP^ *" *cog- 
user's dictionary in addition to a built-in basic dictionary for ^ handwntten characters having a user s dictionary and 
character recognition a basic d 1011011 ^ comprising handwritten character regis- 
A . , I A ... 4 10 tering means for registering user's unique handwritten char- 
In a conventional character recognition apparatus which is . ■ .t. * j* . ■ • •* j • .* r 
lt . . , i « . . • a acters in the user s dictionary, priority designating means for 
capable of registering a user s handwriting character into a desi tin a recognition pr [ 0 £ ty , priority ttoring means for 
recognition dictionary (user s dictionary), an mputted char- ^ ^ * designated by the priority designating 
acter pattern is recognized by utilizing a built-in basic ° * r ... i* j- *• c T-i- * 
di t* a d the user^s dictionar means, and recognition result adjusting means for utilizing 
1 ^ ... . r 15 me basic dictionary and the user's dictionary for character 
In such recognition processing method, an n number of recognition oper ation, and adjusting a recognition result 
candidates of recognized character for an mputted unknown ob(ained ^ me basic dictionary md a recognition reS ult 
pattern are first obtained by utilizing a recognition dictionary obtained bom me use r's dictionary by applying the recog- 
called a basic dictionary, which is built m a recognition moa iori obtajned b ^ rfori storm 
apparatus. Next, a user s dictionary created by the user is ,„ ., . , .. , . . 
uuhzed for recognizing the unknown pattern and candidates More specificaUy, for example the delation of the 
of recognized characters are obtained. recognition priority to the priority designation means ,s 
. „ , . c ^ „ * * performed when a handwritten character to be registered by 
As a result of the above process a se of final recognized & ^ ^ recognized as resemblant to another character, 
character candidates is generated by utilizing the n number Furm me desi uon of the recognition priority t0 the 
(n£0) of character codes obtained by ma^g with the * ^ desj tioQ meafts js se , for each character t0 be 
basic dictionary, a recognition score thereof obtained by a Moreover) lhe designation of the recognition 
recognition operation (generally obtained by operating a rfori t0 m( . ^ des ^ Dation means ^ ^ for each 
difference between an unknown pattern and a learned char&cter ^ ( m ^ ^ Qr ^ ^ to be 
pattern), the k number (k=0) of character codes obtained by registered 

matching with the user's dictionary, and a recognition score 30 , , 111 r 

thereof obtained by the recognition operation. To obtain the Further ' when » s, tandard P a «<™ «* .» ■ 

set of final recognized character candidates, both recognition dictionary is included m recognized character candidates as 

scores obtained by matching with each of the recognition a 1 rcsult of «•* "copf™ °P« at i°n «£ » ™« » handwritten 

j • - * . ™ ««j „„j 1 character, a specified process according to the priority is 

dictionaries are compared and merged. - ' ./ *\ , r ... 

^ , , . t . . . « , performed. Moreover, the designation 01 the recognition 

For registering a user s unique handwriting in the user s 35 ■ . 4 . • j • *« ui 7 

. . .. . • 1 < priority to the priority designation means enables a selection 

dictionary, the recognition apparatus comprises handwritten f *_ li ■ . T * j ■ luj - 

, J ' . . to r * • , ■ j between an obligatory output mode in which a designated 

character registering means for storing the user s handwnt- . » • 1 a * j-j » j 

& , , & - * . . character is always outputted as a first candidate, and a 

ten character and the associated character code in pairs. , . . A . , , e . c 

* normal output mode in which an order of candidates for the 

However, in a character recognition apparatus such as that desi g na ted character is not changed, 

of the above conventional example which outputs a recog- 40 * ■ *• 

, 4 . . j. , "J - *• j ,1 , Other features and advantages of the present invention 

nition result by utilizing the basic dictionary and the user s .„ . - .u # « ■ j ■ ** »i 

.... J * ■ * 1 , ... , - will be apparent from the followmg descnpUon taken in 

dictionary, a character is not always recognized as intended *■ ,1. • f • • L - l n 

, J ' ... . . * u^**u*uk conjunction with the accompanying drawings, in which like 

by a user although a user inputs a character that has been _ J , , j • * *u • 1 

3 . A . . - , j.^. r rr» * * j * *u c _**u * reference characters designate the same or similar parts 

registered in the user s dictionary. This is due to the fact that ^ me ^ 

lt is almost impossible for a user to write a character having 45 & & 

identical characteristics to the character registered in the BRIEF DESCRIPTION OF THE DRAWINGS 

dictionary. Moreover, if a registered character resembles ^ accompanvmg drawings, which are incorporated in 

another character in the basic dictionary or in the user's md constitute a part of the specification, illustrate embodi- 

dictionary, an inputted character is not always matched ments of the mvention and> together with the description, 

correcdy with the corresponding character m the user's so serve tQ explain ^ principles of the iDV ention. 

dictionary; instead the resembling character is outputted as n& 1 fa fl block ^ show ^ a Monal structurc 

a first candidate of the recognized character. of a character recogmtion apparatus according to an embodi- 

Meanwhile, if one of the registered characters is written ment of me present mven tion; 

frequently, the user's handwriting of the character is con- FIG. 2 is a block diagram showing a configuration of the 

sistent. Therefore, the character is hi^ly likely to be rec- 55 ixis according to the present 

ognized correctly since it is written the same way as the embodiment- 

registered character. However, for a character which is not _ c * 

written frequently, it is likely that the character is inputted A . , 3 » » fl , owch f sho ™ a & a P r ^f, of V non ? 

differently than the registered handwritten character, designation at me Ume of reg^tenng a handwritten character 

therefore, a recognition result may vary depending on the « acc °^ m 8 10 ^ P resent ^c<ument; 

type of registered character. ' .1 18 a s " eeQ wew at ^ """f ° f ^gistenng a 

Accordingly, a satisfactory recognition result is difficult to «? « e P™w»t embodiment; 

obtain because of the foregoing problem. nG - s » • «« bto cont . cnts of ch 1 aracter candidates 

as a result of recognition operation according to the present 

SUMMARY OF THE INVENTION 65 embodiment; 

The present invention has been made in consideration of FIG. 6 is screen views at the time of designating a priority 

the above situation, and has as its objective to provide a according to the present embodiment; 
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FIG. 7 is a diagram showing a configuration of a user's candidates obtained by the basic recognition section 102 and 

dictionary; the set of the k number of recognized character candidates 

FIG. 8 is a flowchart showing the process of obtaining obtained by the registered character recognition section 104 

recognized character candidates according to the present are merged and a set of final recognized character candidates 

embodiment; 5 is generated; 108, a priority storing section where a desig- 

TTTi-n- /ui u u n L . • j nated priority is stored; 109, a priority designation section 

FIG. 9 is tables showing how a recognition result .obtained for designatin a riorit to \ character 

from a basic dictionary is merged with a recognition result can didate at the time of character recognition; and 110, a 

obtained from a user's dictionary; rcsult output for outpm ting a set of candidates 

FIG. 10 is an input screen view for designating a priority 1Q obtained by the result adjusting section 107. 

for each character set, and a view showing contents of a A configuration of a character recognition apparatus hav- 

priority description file, according to a second embodiment ing the above described function according to the first 

of the present invention; and embodiment of the present invention is shown in FIG. 2. 

FIG. 11 is a flowchart showing a process of obtaining ]a J} G ' 2 ' rcfcrcncc ^ 201 d ^ notcs a CPU which 

recognized character candidates according to the second a5 an entirc . * PP " VL^SE^ ™* a St ° rcd 

embodiment control program, data and the like; 202, a ROM for storing 

the control program for CPU 201 or various data and the 

DETAILED DESCRIPTION OF THE anc * a which is utilized as a work area of the 

PREFERRED EMBODIMENTS stores inputted character patterns and the like. 

The above described basic dictionary 103 and the user's 
Preferred embodiments of the present invention will be 20 dictionary 105 can be stored in the RAM 203. 
described in detail in accordance with the accompanying Reference numeral 204 denotes a keyboard; 205, a point- 
drawings, ing device for inputting a position on a display screen or 
[First Embodiment] coordinates data or the like; 206, a controller for controlling 
FIG. 1 shows a functional structure of a character recog- the keyboard 204 and the pointing device 205; and 207, a 
nition apparatus as a first embodiment of the present inven- 25 coordinates input section consisting of a digitizer or the like, 
tion. In FIG. 1, reference numeral 101 denotes a character Data such as a character written by an input pen 208 or the 
input section where inputted character data is obtained by a like is inputted as inputted data in the coordinates input 
coordinate input apparatus such as a digitizer, and coordi- section 207. 

nates data indicative of coordinate points is mainly inputted. Reference numeral 209 denotes a display controller for 

Reference numeral 102 denotes a basic recognition section 30 controlling a display unit 210; 210, a display unit such as a 

where a characteristic of the character inputted from the CRT or a liquid crystal display or the like; 211, a controller 

character input section with coordinate points is extracted, a for controlling an interface such as a floppy disk, hard disk 

pattern matching process is performed by matching the or the like; and 212, an external memory such as a floppy 

characteristic with a standard pattern stored in a basic disk or hard disk. 

dictionary 103. Reference numeral 103 denotes the basic 35 The above described basic dictionary 103 and/or the 

dictionary in which characteristics of standard character user's dictionary 105 do not have to be entirely stored in the 

patterns and corresponding character codes are stored. RAM 203, but may be stored in the external memory 212 

Result of character recognition operation consists of a set of and read out to a dictionary memory area in the RAM 203 

the n number (n^0) of character codes and recognition as necessary. Alternatively, a dictionary may be stored solely 

operation values (recognition score) which were utilized for 40 in the external memory 212 and referred directly to the 

obtaining the character codes. external memory 212. Note that reference numeral 213 

Reference numeral 104 denotes a user registered character denotes a system bus which connects each of the above 

recognition section, where the inputted character data uti- described sections. 

lized by the basic recognition section 102 is again utilized, Next, the operation of the present embodiment having the 

a predetermined characteristic is extracted for recognition 45 foregoing configuration will be described in detail with 

operation using a user's dictionary, and a pattern matching reference to FIGS. 3 to 9. 

process is performed with a user's unique standard pattern FIG. 3 is a flowchart showing the steps of registering a 

stored in a user's dictionary 105. Herein, the k number character by a user. 

(k^0) of character codes and a recognition score for each of First, a user inputs a handwriting character to be regis- 

the character codes are generated as a result of the recog- 50 tered using the pen 208 in step 301 and designates the 

nition operation utilizing the user's dictionary, similar to the associated character code. The state of designation is shown 

process of the basic recognition section 102. in FIG. 4. In FIG. 4, the left side shows the inputted 

Reference numeral 105 denotes a user's dictionary where handwriting character 401 and the right side shows the 
handwriting data which is unique to a user and character corresponding character code and the corresponding char- 
codes which correspond to the handwriting data are regis- 55 acter 402(0). More specifically, the character 401 shown in 
tered; 106, a handwritten character registering section where the left side indicates a handwriting pattern inputted by a 
the user's unique handwriting data is registered in the user's user, and the character 402(0) shown in the right side 
dictionary 105. Note that the registering of user's unique indicates a standard character pattern (stored in a font 
standard pattern into the user's dictionary 105 is performed memory in the ROM or the like) to be registered. In this 
by the handwritten character registering section 106 where 60 example, a character code is inputted by e.g. a keyboard in 
a handwritten character of a user and a character code order to display a standard character pattern. Alternatively, 
corresponding to the handwritten character is stored in pairs a character table can be displayed and a desired character 
in the user's dictionary 105. Generally this process is can be selected, or a user may carefully input a character so 
realized by an application using a graphical user interface that the character is recognizable. In either case, the opera - 
(GUI). 65 tion performed in this step is to enable matching between a 

Reference numeral 107 denotes a result adjusting section handwritten character in the user's normal hand and the 

where the set of the n number of recognized character character to be recognized. 
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In the next step 302, characteristics of the handwriting recognized character candidate in a recognition process, the 

inputted in step 301 are extracted utilizing a conventional character is assigned a first priority in which the character is 

technique and the handwritten character is recognized obligatory outputted first. In "normal outputting," no change 

(character recognition). By the recognition performed in is made to the priority order of character candidates and a 

step 302, a plurality of character candidates are obtained. 5 recognition result is outputted in a normal process. 

The contents of the character candidates include, for Hereinafter, to simplify the description, the "obligatory 

instance as shown in FIG. 5, character codes and corre- outputting" will be referred to as a process A, and the 

sponding recognition operation values (recognition score) "normal outputting" will be referred to as a process B. 

obtained in the recognition process. When a user selects a processing method in response to 

In step 303, certainty of the recognition result is judged by 10 the window 602, handwriting data which is subjected to be 

utilizing the recognition operation value. In the following registered, the character code, and a value indicating the 

step 304, whether or not a recognition operation value of a selected processing method are set, and the character code, 

first character candidate of the recognition result, as a result handwriting data and priority data are stored as one set of 

of the judgment in step 303, is larger than a predetermined data in the user's dictionary in step 307 as shown in FIG. 7. 

threshold value is determined. If the result is not larger than 15 Next, the processing steps of recognition operation per- 

the predetermined threshold value, the processing proceeds formed by utilizing the user's dictionary generated as set 

to step 307, and the result is registered in the external forth above, and steps of generating recognized character 

memory 212. A process type for a character to be registered candidates will be described with reference to the flowchart 

will be described later. in FIG. 8. At this stage, it is assumed that a recognition 

Meanwhile in step 304, if the recognition operation value 20 process utilizing the basic dictionary and a recognition 

is larger than the predetermined threshold value and the process utilizing the user's dictionary have already been 

character code obtained in the recognition process is differ- completed, and each of the recognized character candidates 

ent from the desired character code to be registered, the has been obtained. 

processing proceeds to the designation process of a regis- In step 801, whether or not there is any results of the 

tration priority in step 305. The reason for performing a 25 recognition process is determined. If there is no result of the 

conditional determination process using a threshold value in recognition process, the processing proceeds to step 807 and 

step 304 is that, if a recognition operation value is large (in outputs to inform a user that there is no recognized character 

other words, the certainty of the recognition result is high), candidate. 

it implies that there is a very similar character exists in a Meanwhile, if there is a result of the recognition process, 
recognition dictionary (e.g. basic dictionary or user's 30 the processing proceeds to step 802 where recognized char- 
dictionary). Therefore, if the character is registered, there is acter candidates obtained in the recognition process using 
a low probability for the registered character to be correctly the basic dictionary and recognized character candidates 
recognized at the time of recognition operation. obtained in the recognition process using the user's dictio- 

In step 305, a window 601 in FIG. 6, which will be nary are merged. The process of merging is described 

described later, is displayed in the display unit 210, and a 35 hereinafter with reference to FIG. 9. A recognition operation 

designation of whether or not a user wishes to continue a value of the recognition result using the basic dictionary 

registration operation is requested. Then, whether or not a (901) and a recognition operation value of the recognition 

registration operation is further designated is determined. If result using the user's dictionary (902) are compared and 

registration operation is not designated, the processing ends sorted in the order of higher operation value and combined 

and registration of the inputted handwriting is abandoned. 40 (903). 

Meanwhile, if a user inputs a designation of further Next, in step 803, a process type for a first candidate in the 

registration operation in the window 601 in step 305, the recognized character candidates obtained from the user's 

processing proceeds to step 306 where a window 602 in FIG, dictionary is searched from the merged recognized character 

6 is displayed in the display unit 210 to await for user's candidates. In step 804, the process type is determined, 

priority designation, and when a priority is designated, the 45 Taking the chart 903 in FIG. 9 which is merged in step 802 

handwriting is registered in the external memory 212 along as an example, the character "P" is a first character 

with the priority designation in step 307. candidate, and indicates the process type A. 

Steps for designating a registration priority, following the Since the process type A indicates an obligatory process 

step 305 will be described below in detail. Messages such as in the above example, the processing proceeds to step 805 

those shown in FIG. 6 are presented to a user via the display 50 where the character is prioritized as a first candidate, and 

unit 210 by controlling operation of the CPU 201 and the priority orders for other characters of which priority orders 

processing proceeds. The message window 601 in FIG. 6 need to be changed are incremented, and the orders of 

informs a user that the character to be registered is very character candidates are rearranged in step 806. For 

similar to another character and inquires whether the regis- example, in step 802, if a first candidate as a result of the 

tration operation is to be performed. 55 recognition process utilizing the user's dictionary stands 

The character, determined to be very similar to the subject fourth in the merged result of character candidates, those 

character, is indicated by a character code having a first characters ranking from the first to the third in the merged 

order in the recognized character candidates obtained in character candidates are lowered to the second to the fourth, 

steps 302 and 303. When a user designates registration in the respectively, and those character candidates ranking lower 

window 601, the processing proceeds to step 306 where a 60 than the fourth are not changed. After the above process is 

message requesting a user to designate a priority is displayed completed, recognized character candidates are finally out- 

as shown in the window 602 in FIG. 6. putted in step 807. 

Herein, when a character to be registered is inputted, an Meanwhile, if the process type of the first character 

output level of a recognition result is displayed in two levels candidate as the result of the recognition process utilizing 

so that a user can select either of the levels. The contents of 65 the user's dictionary indicates the process B (normal 

the levels will be described below. In "obligatory process), the processing proceeds to step 807 without any 

outputting," when a designated character is obtained as a changes in the priority. 
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Note that the recognized character candidates (e.g. 901) didates which are set as a first candidate in the recognition 

obtained from the basic dictionary in the above described result using the user's dictionary. A character set of the 

example and the recognized character candidates (e.g. 902) character code is distinguished by utilizing a table or the like 

obtained from the user's dictionary are the characters having in step 1104. In step 1105, a column for character sets 

an operation value more than a predetermined threshold 5 corresponding to the priority description file in the above 

value. The threshold value depends upon a recognition described step 1002 is searched and a process content is 

algorithm, and is a value suitable for a recognized character decided. For example, suppose that the content of the 

candidate. It is well known that the value can be obtained by priority description file is such as that of the reference 

the conventional experimentation; therefore, detailed numeral 1002 in FIG. 10. If the character set is a hiragana, 

description thereof will be omitted, 10 the process content is an obligatory outputting. 

According to the present embodiment, the priority order The subsequent steps 1106 to 1109 are identical to the 

of character candidates is stored in the user's dictionary as steps 804 to 807 in FIG. 8 in the foregoing first embodiment 

a process content. It is also possible to store a code in a file respectively. Therefore, detailed descriptions thereof will be 

or the like, indicative of a process content as associated data omitted. 

of a registered character. 15 In the second embodiment set forth above, the same 

[Second Embodiment] effects of the operation as the first embodiment can be 

In the foregoing first embodiment, the priority of output- achieved, 

ting recognition results is designated for each of the char- As has been described above, in the recognition method 

acters to be registered by a user. However the present where an inputted unknown pattern is recognized and 

invention is not limited to this example. The priority orders 20 encodes the recognized character, a character which is 

can be designated for each of the character sets. In the written and registered by a user in a user's dictionary can be 

following second embodiment, a technique where priority outputted as a first candidate of a recognition operation 

orders are designated for each of the character sets instead result, even when another character is outputted as a recog- 

of setting the order for every character, will be described. nized character prior to the user's intended character. Com- 

In the second embodiment, on the display unit 210, a 25 pared to a case where a same character is registered for 

designation menu for each of the character sets as shown in plural times in order to improve accuracy of character 

FIG. 10 substitutes the above described display shown in recognition, according to the present embodiment, the size 

FIG. 6. A user designates the priority for each character set of the dictionary can be kept small. Accordingly, a character 

in advance, referring to the menu in FIG. 10. desired by a user can be effectively outputted. Further 

The priority designation means starts an application 30 according to the second embodiment, a priority can be 

which applies a GUI such as a window 1001 and designates designated for each character set. Therefore, cumbersome 

a priority for each character set When the priority designa- operation to designate a character set for each of the regis- 

tion is completed, the designation result is registered in the tered character is eliminated, and a character which is 

external memory 212 in the character recognition apparatus. relatively frequently used, such as hiragana, can be output- 

An example of the registration is shown in reference 35 ted with priority, thereby improving accuracy in recognition 

numeral 1002, on the right side of FIG. 10. This example operation. 

shows a setting where the character set "hiragana" is set as The present invention can be applied to a system consti- 

the "obligatory process" mode. It is also possible to add tuted by a plurality of devices or to an apparatus comprising 

alphabets or numbers as character sets. a single device. Furthermore, the invention is applicable also 

When the priority designation is completed, the data is 40 to a case where the invention is embodied by supplying a 

stored in the external memory 212 in the character recog- program to a system or apparatus. In this case, a storage 

nition apparatus as a priority description file such as the medium, storing a program according to the invention 

designation 1002. The priority designation operation can be constitutes the invention. The system or apparatus installed 

performed at any time and the priority file can be updated with the program read from the medium realizes the func- 

any time. 45 tions according to the invention. 

Next, the recognition process utilizing the priority desig- Note that in the first and the second embodiments, if more 
nation file according to the second embodiment will be than two prioritized character codes exist in plural character 
described with reference to FIG. 11. The process in FIG. 11 codes which are recognized as character candidates, a char- 
is performed in almost the same manner as those steps acter code having a larger recognition operation value is 
shown in FIG. 8 except the steps 802 and 803 in FIG. 8. In 50 determined as the character code of the first candidate of the 
the first embodiment, the merging process of the recognized recognized character. 

character candidates using the basic dictionary and recog- The present invention can be applied to a system consti- 

nized character candidates using the user's dictionary has tuted by a plurality of devices (e.g., host computer, interface, 

been described with reference to FIG. 9. Since the second reader, printer) or to an apparatus comprising a single device 

embodiment is not related to a process type for each of the 55 (e.g., copy machine, facsimile). 

character in the user's dictionary, the column "process type" Further, the object of the present invention can be also 

in FIG. 9 is unnecessary. achieved by providing a storage medium storing program 

Steps 1101 and 1102 in FIG. 11 are identical to the steps codes for performing the aforesaid processes to a system or 

801 and 802 in FIG. 8 respectively. Note that it is necessary an apparatus, reading the program codes with a computer 

to make clear the difference between the character candi- 60 (e.g., CPU, MPU) of the system or apparatus from the 

dates obtained from the recognition result using the user's storage medium, then executing the program, 

dictionary and the character candidates obtained from the In this case, the program codes read from the storage 

recognition result using the basic dictionary after the merg- medium realize the aforementioned functions according to 

ing operation, by using a flag or the like. the invention, and the storage medium storing the program 

In step 1103, a character code, which is prioritized as a 65 codes constitutes the invention, 

first candidate in the recognition result using the user's Further, the storage medium, such as a floppy disk, a hard 

dictionary, is searched from the recognized character can- disk, an optical disk, a magneto-optical disk, CD-ROM, 
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CD-R, a magnetic tape, a non-volatile type memory card, 5. The character recognition apparatus according to claim 

and ROM can be used for providing the program codes. 1, wherein the designation of the priority enables a selection 

Furthermore, besides aforesaid functions according to the between an obligatory output mode in which a designated 

above embodiments are realized by executing the program character is always outputted as a first candidate, and a 

codes which are read by a computer, the present invention 5 normal output mode in which an order of candidates for the 

includes a case where an OS (Operating System) or the like designated character is not changed. 

working on the computer performs a part or entire processes 6. A character recognition method for recognizing an 
in accordance with designations of the program codes and inputted character in a character recognition apparatus 
realizes functions according to the above embodiments. where unique handwritten characters and associated char- 
Furthermore, the present invention also includes a case 10 acter codes are registered in a dictionary and where the 
where, after the program codes read from the storage dictionary is utilized at the time of character recognition 
medium are written in a function expansion card which is operation, comprising the steps of: 
inserted into the computer or in a memory provided in a inputting a character to be registered in the dictionary; 
function expansion unit which is connected to the computer, recognizing the input character by using the dictionary 
CPU or the like contained in the function expansion card or 15 md obtaming a candidate character and a recognition 
unit performs a part or entire process in accordance with score of ^ candidate character; 

designations of the program codes and realizes functions of . A • 4 . , , . A 

4l _ & , t_ j ■ * judging the obtained recognition score: 

the above embodiments. J . ° 1 

As many apparently widely different embodiments of the determining, on the basis of the judgment by said judg- 
present invention can be made without departing from the 20 ment ste ?> whether ° r not to P^ceed to a user desig- 
spirit and scope thereof, it is to be understood that the natlon of a P™ 11 * for "cognition of the input char- 
invention is not limited to the specific embodiments thereof acter, and 

except as denned in the appended claims. registering the input character, if the priority is designated 

What is claimed is: D Y me user > along with the designated priority to the 

1. A character recognition apparatus for recognizing char- 25 dictionary so that the designated priority is used when 
acters by using a dictionary, comprising: th c character is obtained as one of candidate characters 

character input means for inputting a character to be ^ a character input mode. 

registered in the dictionary; 7 - ^ character recognition method according to claim 6, 

character recognition means for recognizing the input w £ CTC f ^ designation of the priority is set for each 

character by using the dictionary and obtaining a can- 30 cna ™* er t0 be restored. 

didate character and a recognition score of the candi- «• ^ c u haracter cognition method according to claim 6 

date character- wherein the designation of the priority is set for each 

> j . ' - . , . , . . , ... character set to be registered. 

JU | ort 8 recognition , ^ charac , cr r6cognition method according t0 claim 6 

. „ . . , . . , , 35 wherein the designation of the priority enables a selection 

determination means for determining, on the basis of the bctwccn aQ obligatory olltput mode m which a designa t e d 

judgment by said judgment means, whether or not to character ^ ai ways outputted as a first candidate, and a 

proceed to a user designation of a priority for recog- normal QUtput modc m wfaich m onkr of candidatcs for the 

muon of the input character; and designated character is not changed, 

registering means, if the priority is designated by the user, ^ 10t ^ character recognition apparatus according to 

for registering the input character along with the des- c i aml ^ wherein said judgment means judges whether or not 

ignated priority to the dictionary so that the designated ^ mpllt character is resemblant to another character, 

priority is used when the character is obtained as one of n character recognition apparatus according to 

candidate characters in a character input mode. claml 1( wherein said judgment means judges on the basis of 

2. A memory medium storing computer-executable pro- 45 comparison the score of the candidate character with a 
cess steps for recognizing characters by using a dictionary, predetermined threshold. 

the process comprising the steps of: 12. The character recognition apparatus according to 

inputting a character to be registered in the dictionary; claim 1, wherein said judgment means judges whether or not 

recognizing the input character by using the dictionary the input character is resemblant to another character reg- 

and obtaining a candidate character and a recognition 50 istered in the dictionary. 

score of the candidate character; 13. The character recognition apparatus according to 

judging the obtained recognition score; claim 1, wherein said registering means registers the input 

determining, on the basis of the judgment by said judg- character along the predetermined information in a case 

ment step, whether or not to proceed to a user desig- where said determination means determines that the priority 

nation of a priority for recognition of the input char- 55 for recognition of the input character is not designated by the 

acter; and user - 

registering the input character, if the priority is designated 14 - character recognition apparatus according to 

by the user, along with the designated priority to the claim further comprising: 

dictionary so that the designated priority is used when discrimination means for discriminating whether or not 

the character is obtained as one of candidate characters 60 there is a character, having a priority registered in said 

in a character input mode. dictionary, in candidate characters obtained by said 

3. The character recognition apparatus according to claim character recognition means; 

1, wherein the designation of the priority is set for each sort means for sorting said candidate characters when said 

character to be registered. discrimination means discriminates that the character, 

4. Hie character recognition apparatus according to claim 65 having a priority registered in said dictionary. 

1, wherein the designation of the priority is set for each IS. The character recognition apparatus according to 

character set to be registered. claim 1, wherein said character recognition means recog- 
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nizing a character by using a dictionary in which a priority 
of a character is registered. 

16. The character recognition apparatus according to 
claim 1, wherein designation of a priority for recognition is 
made by using a window-style user interface. 5 

17. The character recognition apparatus according to 
claim 1, wherein said character input by said input means is 
a handwritten character. 

18. The character recognition apparatus according to 
claim 1, wherein said dictionary includes a basic dictionary 10 
and a user's dictionary. 

19. The character recognition apparatus according to 
claim 1, wherein said character is input by a tablet. 

20. The character recognition apparatus according to 
claim 1, wherein said character is input by a digitizer. 15 

21. The character recognition method according to claim 
6, wherein said judgment step judges whether or not the 
input character is resemblant to another character. 

22. The character recognition method according to claim 

6, wherein said judgment step judges on the basis of 20 
comparison the score of the candidate character with a 
predetermined threshold. 

23. Hie character recognition method according to claim 
6, wherein said judgment step judges whether or not the 
input character is resemblant to another character registered 25 
in the dictionary. 

24. Hie character recognition method according to claim 
6, wherein said registering step registers the input character 
along the predetermined information in a case where said 
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determination step determines that the priority for recogni- 
tion of the input character is not designated by the user. 

25. The character recognition method according to claim 
6, further comprising the steps of: 

discriminating whether or not there is a character, having 
a priority registered in said dictionary, in candidate 
characters obtained by said character recognition step; 

sorting said candidate characters when said discrimina- 
tion step discriminates that the character, having a 
priority registered in said dictionary. 

26. The character recognition method according to claim 
6, wherein said character recognition step recognizing a 
character by using a dictionary in which a priority of a 
character is registered. 

27. The character recognition method according to claim 
6, wherein designation of a priority for recognition is made 
by using a window-style user interface. 

28. The character recognition method according to claim 
6, wherein said character input by said input step is a 
handwritten character. 

29. The character recognition method according to claim 
6, wherein said dictionary includes a basic dictionary and a 
user's dictionary. 

30. The character recognition method according to claim 
6, wherein said character is input by a tablet. 

31. The character recognition method according to claim 
6, wherein said character is input by a digitizer. 

* * * * * 
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